Abstract: To date, several different approaches are available to study sediment dynamics at reach 10 or watershed scale, based on very different hypothesis. One of such assumptions, the so-called 
Introduction

26
Nowadays, long-term configurations of natural systems are the result of intrinsically coupled 27 natural, social and economic feedbacks that have only begun to be explored and therefore needs 28 additional research. In this context, studies focussed on the equilibrium of natural riverine systems,
29
free of anthropogenic interventions, should be considered as a basis for palaeohydrological research
30
[1] as well as a powerful tool to understand the long-term effects of localized interventions that can 31 cause a larger scale impact [2] . In this sense, the research can be performed by either a direct 32 observation of geological records and modelling techniques.
33
In the last years, the development of advanced modelling techniques permitted to model 34 sediment transport and morphodynamics in river assuming non-equilibrium conditions, thus
35
involving the non-stationarity of the boundary conditions and accounting for all the grainsize. In fact,
36
although ordinarily applied in engineering practice, the hypothesis of local equilibrium hardly holds 37 for the fine fractions of material found in the bottom of most natural streams [3] and should be 38 removed for every grainsize fraction, either transported as bedload or in suspension, with no 39 distinction between bed material and wash load.
40
Despite such approaches, the hypothesis of long-term longitudinal equilibrium profile is still 
Materials and Methods
58
The 1D model applied here, firstly presented by [11] 
64
which gives an indication of the bed sorting.
65
The river is schematized in two connected uniform-slope channels representing, from a physical 
where the longitudinal profile concavity Χ(t) represents the ratio between the upstream and 86 downstream slopes with respect to the long-term equilibrium slope reached at t=∞. Bed sediment 87 fining Φ (t) and bottom aggrading Α(t) give information about the long-term sediment composition,
88
showing how far the bed grainsize of the two reaches is from equilibrium.
89
An analysis of the available sources of input data [14] [15] [16] [17] suggested that, besides the geometry,
90
there are several uncertainties regarding the sedimentological parameters of the large rivers studied,
91
as observed by [10] , pointing out the uncertainties. Moreover, given that the used input data referred 92 to the actual conditions, they are not representative of the pristine state of the river basin but rather 93 of a state already affected by human drivers, therefore, the results here presented refer to a future 94 long-term equilibrium, eventually attained assuming stationary boundary conditions.
95
The difficulty in finding up-to-date sediment parameters, beyond the geometrical 96 schematization of two extensive reaches representing the highland and lowland channel for which 97 static sediment classes were to be chosen, required a sensitivity analysis on the two sedimentological 98 input parameters. Therefore, the fine composition αG and the dimeter ratio d of the input material 
102
To point out the different behaviour between rivers deeply affected by the human presence and 103 watercourses closer to their pristine state, the model was applied to the Orinoco River, representing 
118
For large watercourses having a high inertia and poorly impacted by large-scale anthropogenic 119
activities (e.g., dams, bottom mining, etc.), the maximum concavity Χ (Figure 2a ) increases with the 120 sediment ratio d, covering a larger range for lower sediment input αG: the higher the fine input, the 121 more constant the maximum concavity, showing a quasi-independent evolution of this parameter 122 from the sediment ratio, namely from the sorting of the bed material.
123
The maximum fining Φ (Figure 2b) shows a similar behaviour, but, in this case, higher fine input 
Congo River
135
The basin of the Congo River, in Africa, is highly dammed, and therefore the river cannot be yet 136 considered in quasi-equilibrium conditions like the Orinoco described above. As visible from Figure   137 3, in fact, the trend of the morphometric parameters is not smooth, in particular in the case of 138 aggrading A (Figure 3c ), indicating that the used input values are not representative of a stable state.
139
Differently from the Mississippi River reported in the following, however, the maxima for the 
Mississippi River
148
The Mississippi River has in all the three graphs several irregularities, when compared to the 149 results obtained for the Orinoco River and even for an anthropized watercourse like the Congo. This
150
indicates that probably other forcing terms strongly related to human pressure or also to large scale 151 drivers like climate change should be considered in a future revision of this application.
152
Using the input data corresponding to the present configuration, the river does not reach stable 
175
As observed comparing a few case studies, particularly significant for the scope of this work is 
180
The application to real data of large river systems more or less anthropized, characterized by a
181
high inertia and therefore a moderately slow morphological evolution towards quasi-equilibrium 
Conclusions
212
The paper proposed the application of a simplified 1D model to evaluate the long-term evolution
213
of alluvial rivers forced by initial conditions representing the actual state, comparing rivers highly 
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